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Clinical Toxicology

Aluminium phosphide poisoning: a prospective study of 16
cases in one year

J.S. Chopra, O.P. Kalra, V.S. Malik, R. Sharma and A. Chandna

Department ofMedicine Unit V, Medical College Hospital, Rohtak, Haryana, India

Summary: Sixteen patients suffering from aluminium phosphide poisoning were treated during the
year from January 1985 to December 1985. These accounted for approximately half the total number of
cases of acute poisoning. Profuse vomiting, pain in the upper abdomen and shock were the most common
presenting features. Six patients succumbed to their illness. Analysis ofvarious prognostic factors revealed
that ingestion of 'unexposed' tablets of aluminium phosphide taken from a freshly opened bottle was
associated with a greater risk of fatal outcome. Aluminium phosphide poisoning has become an important
matter of public health in parts of India.

Introduction

Until recently, barbiturates, organophosphates and
copper sulphate outnumbered all other types of
poisoning in India (Wahl et al., 1963; Chuttani et al.,
1965; Singh et al., 1984). During the last few years,
however, we have seen a number of patients who have
ingested aluminium phosphide, a commonly used
grain preservative. To study this problem closely, we
decided to keep a detailed record of all patients
admitted in our unit with the diagnosis of suspected
poisoning.

Materials and methods

Thirty three cases of acute poisoning admitted in our
unit (which is one of six general medical units) in 1985
were studied prospectively. Of these, 16 were diag-
nosed as having ingested aluminium phosphide on the
basis ofa history of ingestion ofaluminium phosphide
tablets, as given by the attendants or by the patient
himself. An enquiry was made as to whether the tablets
ingested by the patients were taken from a freshly
opened bottle or were lying exposed to the atmos-
phere. In 7 cases, the unused part of the substance
ingested was retrieved from the patient or from his/her
home and its analysis helped in confirming the diag-
nosis. Besides recording the signs and symptoms, a

careful note was made of the approximate amount of
aluminium phosphide ingested, period of onset of
symptoms after ingestion and pre-hospitalization
period. Patients were closely monitored particularly
for the state of consciousness, vital signs, urinary
output and any evidence of shock or of organ failure.
Blood was examined for routine haematological and
biochemical investigations. Complete urinalysis,.a 12
lead electrocardiogram (in 13 cases) and chest X-ray
(in 12 cases) were performed. Patients were managed
by immediate stomach wash with normal saline,
maintenance of airway, fluid and electrolyte balance
and of nutrition. Shock was treated by conservative
measures which included intravenous administration
of appropriate fluids, dopamine infusion and hy-
drocortisone. No particular antidote was given.

Results

Details of the patients are given in Table I. Most of the
patients presented with profuse vomiting and pain in
the upper abdomen. Shock was another predominant
feature (Table II). All the 6 fatal cases had intractable
shock and died within half an hour to 3 days of
admission.
Two patients developed mild elevation of blood

transaminases and one a minor rise in serum bilirubin.
Another patient developed significant proteinuria
(4.8 g/day) which gradually disappeared over 10 days,
and one patient developed renal failure. The elec-
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Table I Details of 16 patients with aluminium phosphide poisoning

Mean age (range), 25 (16-40)
Males 13
Mean number of tablets ingested* (range) 2.6 (0.5-8)
Mean duration of onset of symptoms (min) (range) 48.4 (0-120)
Mean pre-hospitalization period (h) (range) 4.3 (1-8)
Self poisoning 13
Accidental 3

*3 g of aluminium phosphide/tablet.

trocardiogram revealed subendocardial infarction in 2
patients and transient atrial fibrillation in another.
Mean age, number of tablets ingested, period of

onset of symptoms, pre-hospitalization period and
presence of shock were similar in the patients who
survived and those who died. The only factor which
predicted a poor prognosis was the ingestion of
'unexposed' tablets. Out of 9 patients who ingested
'unexposed' tablets, all developed shock and of these 6
died. On the other hand, out of 7 patients who took
'exposed' tablets only 2 developed shock and none
died (P< 0.05).

Discussion

Whereas barbiturates, organophosphates and copper
sulphate were commonly used poisons in India till a
few years ago (Wahl et al., 1963; Chuttani et al., 1965;
Singh et al., 1984), aluminium phosphide is now
rapidly becoming a very commonly used agent for self
poisoning as revealed by the present study and also by
others (Singh et al., 1985; Sepaha et al., 1985).
Aluminium phosphide is used as a grain preservative,
particularly for wheat. It is easily available over the
counter and is marketed in India as Celphos, Quick-
phos, Synfume and Phosfume tablets of 3 g each
containing 57% aluminium phosphide.
Apart from its easy availability, the other character-

istic ofaluminium phosphide is its highly lethal nature:
6 of our 16 (37.5%) patients died. The experience of
other workers is even worse: 11 out of 15 patients died

in one series (Singh et al., 1985) and 16 out of 20
patients in the only other series (Sepaha et al., 1985)
reported so far. Its lethal characteristic is attributed to
the fact that in the presence of moisture, aluminium
phosphide releases phosphine (Childs & Coates, 1971;
Hackenberg, 1972) which is a colourless gas, which is
quickly oxidized in the body and cannot be detected on
analysis. Phosphine exposure has previously been
reported in relation to fumigation ofcorn (Modrejew-
ski & Myslak, 1967) and bulk wheat (Jones et al., 1964;
Heyndrieckx et al., 1976), transportation aboard a
grain freighter (Wilson et al., 1980), attempted suicide
(Zipf et al., 1967) and decomposition of ferrosilicon
(Hunter, 1975).

Inhalation ofphosphine gas in human beings causes
severe pulmonary oedema. When aluminium phos-
phide is taken orally, phosphine is liberated in the
stomach causing severe gastro-intestinal irritation and
peripheral circulatory failure (Hunter, 1975), which
may become intractable as in 6 of our 16 patients. In
addition, it may also affect other organs such as heart,
liver, kidney as revealed in the present study as well as
others (Singh et al., 1985; Sepaha et al., 1985). The
exact cause of intractable shock is not clear. Several
factors such as myocardial damage, peripheral
vasodilatation, fluid loss due to vomiting, severe
epigastric pain and pulmonary oedema appear to be
operative.

In the present study, the only factor which clearly
distinguished survivors from non-survivors is the
higher prevalence of ingestion of 'exposed' tablets in
the former group (P <0.05). It is possible that the

Table II Clinical features of aluminium phosphide poisoning

No. ofpatients

Profuse vomiting 16
Pain in abdomen 13
Shock 11
Marked tachycardia (heart rate> 120/min) 9
Altered sensorium 4
Anuria I
Pulmonary oedema 1
Fatal outcome 6
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'exposed' tablets lose their toxicity because the atmos-
pheric moisture reacts with aluminium phosphide to
release phosphine, thus decreasing the potency of the
tablet. It is probable that a larger proportion of our
patients ingested 'exposed' aluminium phosphide
tablets than those in the two other series (Singh et al.,
1985; Sepaha et al., 1985) to account for the lower
death rate.
The exact mechanism of action of aluminium

phosphide is not known. However, it has been found
to cause non-competitive inhibition of cytochrome
oxidase of mitochondria in experimental animals
(Chefurka et al., 1976). As a form of treatment, gastric
lavage with potassium permanganate and intravenous
magnesium sulphate has been tried in a small number

of patients (Sepaha et al., 1985) but the results are yet
to be confirmed.
The present study seeks to highlight the recent

upsurge in the frequency of aluminium phosphide
poisoning in this part of the world. However, because
of its highly lethal nature, depressed patients with a
high risk of suicide in the rest of the world also may
soon be tempted to try this agent to end their real or
imaginary misery.
The United Nations Organisation and its agencies

WHO and FAO and others in consultation with state
governments should quickly take appropriate steps to
prevent further loss oflives as a result ofself-poisoning
with aluminium phosphide.
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